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| f TIMES of prosperity, when transportation and storage facilities 
are taxed to the limit, the conservation and utilization of space 
in freight cars and terminal warehouses becomes of paramount 
importance. A considerable saving in space and ean charges 
would be possible if a more compact and. neater package were 
adopted for cotton. 
PURPOSE OF TESTS. 


Does compressing cotton to higher densities than 15 pounds per 
cubic foot injure the spinning value of the cotton? This is a much 
discussed question among cotton growers, merchants, brokers, and 
manufacturers. The spinning tests herein described were conducted 
for the purpose of arriving at conclusions in regard to this question 
as definite as could be determined by tests covering a single season’s 
erowth.' 


1 These spinning tests were conducted under the general supervision of William R. Meadows, cotton 
technologist, and under the direction of William G. Blair, specialist in cotton testing, who was assisted by 
H.B Richardson, C. E. Folk, and E. S. Cummings, assistants in cotton testing. The Cleveland Bi 
Boll was spun at the North Carolina State College of Agriculture and Engineering, Raleigh, N. C.,and 
the other cottons were spun at the Clemson Agricultural College, Clemson College, S. C. 
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KINDS OF BALES. 


At present there are five distinct types of bales: Flat, standard or 
railroad compressed, high density, round, and ginner’s compress. 
The first three are of frequent occurrence, while the latter two have 
varied in amount of use. 

Flat bale.-—Most of the cotton ginned in this country on saw gins 
is put up in the form of a rectangular package known as the flat bale. 
(Pl.1, Fig. 1.) This bale has a density varying from 12 to 15 pounds 
per cubic foot. It is covered with all the different types and grades 


of burlap, has six ties or hoops, and varies in weight anywhere from > 


300 to 750 pounds. 

Standard or railroad compressed bale.—The standard or railroad 
compressed bale (PI. I, Fig.2) is made by applying great pressure to 
the ordinary flat bale from which the ties have been removed and 
to which patches have been added to cover the cuts in the burlap 
where samples were drawn. Pressure is applied only to the top 
and bottom of the bale, thus allowing the cotton to spread slightly 
sidewise and endwise. This spreading and the speed with which 
the bales are handled make a very irregular package. A well-organ- 
ized crew of press hands may compress as many as 120 bales per 
hour. The density of this type of bale is from 22 to 28 pounds per 


cubic foot and varies with the amount of cotton in the bale. The 


bale has usually eight ties when it leaves the compress. - 

High-density bale—After the ties have been removed and patches 
added to cover the cuts in the burlap where samples were drawn, 
the flat bale is placed in the press, the side doors are raised, and 
steam pressure is applied to the bottom or movable platen. The 
cotton is compressed between the top and bottom platens. As the 
side doors prevent any side spreading of the bale, the cotton can 
spread only endwise. The addition of the side doors makes the 
high-density bale (Pl. II, Fig. 1) more uniform in shape than the 
standard bale with the same pressure. High-density bales are 
compressed at a much slower rate than are the standard density 
bales because of the use of the side-door attachment, the rate being 
about 70 bales per hour for the high-density compared with 120 
bales per hour for the standard density. 

It is an easy matter to detect the high-density bale because of 
its much more uniform shape and because of the nine ties fastened 
by a high-grade buckle: -The high-density attachment is used when 
cotton is to be exported or shipped by water. The density of the 
bale is from 28 to 40 pounds per cubic foot, varying with the amount 
of cotton in the bale. 

Round bale-—The round bale (PI. II, Fig. 2) is made by taking the 
loose cotton from the gins and winding it in a continuous sheet 
around a core and at the same time applying pressure through other 
rolls, thus making a very compact cule Ieearshaped bale of small 
size. This bale averages about 250 pounds in weight, has no ties, 
and is usually covered with a higher grade of burlap than any other 
type of bale with the possible exception of the Egyptian bale. The 
density per cubic foot averages about 35 pounds. ‘This bale does 
not have an extensive domestic distribution, but some foreign 
firms specify this type of bale when ordering cotton shipped from 
this country, | 
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Gunners’ compress bale.—A ginners’ compress bale (PI. IID) is made 
in exactly the same manner as the flat bale only greater pressure is 
applied. The gin box and apparatus are made more rugged to with- 
stand the greater pressure when, compressing the loose cotton to this 
higher density. This type of bale usually has six ties. Its density 
varies from 25 to 30 pounds per cubic foot, depending upon the 
amount of cotton in the gin box. 

This type of bale was not included in this study because of the 
» small numbet of gin compresses in use and inability to secure a 
pure strain of cotton from such a compress. 


CONDITIONS OF THE TESTS. 


The general conditions of the tests follow, and specific information 
regarding details of results are found under the descriptions of the 
separate tests. 

VARIETIES OF COTTON TESTED. 


The varieties of cotton tested consisted of pure strains of Cleveland 
Big Boll, Rowden, Delta, and Webber 49 grown by men of reputa- 
tion for their plant- -breeding work. 

The Cleveland Big Boll, Delta, and Webber 49 cottons were 
grown during the season of 1920 under normal weather conditions up 
to the time of picking. At this time, the rainfall delayed the opening 
of the bolls so that the number of pickings was reduced. 

The climatic conditions during the season of 1921, under which 
the Rowden cotton was grown, were normal for the first half of the 
season followed by an extended drought which seemed to have the 
effect of shortening the length of staple. 

All of the bales of the same variety of cotton were picked at the 
same time, ginned on the same day on the same battery of gins, 
and compressed on the same day with the exception of the round 
bale of the Rowden variety which was ginned on a different gin than 
the rectangular bales. 

The reason for securing pure strains and proceeding as described, 
was to eliminate as many variables as possible with each variety, | 
thus placing the variable of compression to different densities upon 
a strictly comparative basis. The test on each variety is therefore 
a separate test. 

Detailed information regarding the cotton selected for the tests is 
shown below.? 


Stored 


Variety. Grown at— Sea- Grade. Staple. | in bale. 


Inches. Months. 
6 


Cleveland Big Boll:-.-.-:=.| Hartsville, S. C.........] 1920...| Middling.......=...... BR 

ROW GenE soars Ske eee ee Wills Point, Tex... 1. 1921... inet igghine 1 6 
Deltas See oss FSI SGOLGVUISSaes see 1920... i 2 AE ee ae 14 12 
Webber AQtet acc sac. csnee Hartsville, SinGeueu cae 1920... Middling pee Ate LZ lt 9 


2 The cotton was classed by members of the board of examiners, a committee authorized to class cotton 
at the future exchanges under the provisions of the United States cotton futures act. 
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WASTE DETERMINATIONS. 


Accurate weighings were made of the net amount of cotton fed to 
and delivered by each cleaning machine and of the net amount of 
waste discarded by each. From these weighings, the percentage 
of visible, invisible, and total waste was determined. The per- 
centage of waste for each variety is in the description of each test. 


MECHANICAL CONDITIONS. 


The cotton from the bales of different densities of the same variety 
was run under mechanical conditions which conformed to average 
mill conditions for the length of staple used. No changes were made 
except those necessary to maintain the desired weight or sizing of the 
stock in process. | 

MOISTURE CONDITIONS. 


The moisture conditions under which the cotton is machined affect 
its spinning properties in a number of ways. The amount of invisible 
waste varies with the amount of moisture in the cotton as well as with 


differences in the character of the cotton. The moisture content 


depends upon the weather conditions to which the cotton has been 
exposed before reaching the mill and upon the relative humidity 
under which it is machined. Controlling the relative humidity in the 
mill tends to bring the cotton to a certain moisture level and thus 
reduces the varying factor of invisible waste caused largely by fluctu- 
ations in the moisture content of the cotton. Controlling the humid- 
ity also makes possible more accurate weighings or sizings and thus 
gives more even running work. The cotton also spins and weaves 
better under proper humidity conditions. 

The humidifiers were regulated by hand as closely as possible to 
give a relative humidity of 50 per cent in the picker room, 60 per cent 
in the card room, and 70 per cent in the spinning room. At Raleigh, 
N. C., there were no humidifiers in the picker room, but as damp 
weather prevailed at the time the stock was on the pickers the 
humidity was above the desired amount at this point. There was no 
way to dehumidify in any of the tests. On excessively moist or dry 
days, it was not always possible to maintain the humidity conditions 
at the desired level. The actual conditions which prevailed are 
given under each test. 

Samples of the raw stock from the bale, finisher picker lap, card 
sliver, final processes of drawing and roving, and yarn were collected 
for moisture determinations. ‘The results are included under each 
test. 

BREAKING STRENGTH AND SIZING OF THE YARN. 


The yarns were tested for strength and size in the cotton testing 
laboratory at Washington, which is equipped with a modern auto- 
matic humidity and temperature regulating system which controls 
the humidity at 65 per cent and prevents the temperature from fall- 
ing below 70° F. 

Twenty-four skeins of 120 yards from each number and-twist of 
yarn were reeled and placed on a specially constructed rack and 
allowed to condition at least 24 hours under 65 per cent relative 
humidity before breaking and sizing. Each skein ‘was then broken 
and sized in rotation. This method assures breaking and sizing the 
yarn of the different lots under identical moisture conditions. 


> 
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Fiag. 1.—FLAT OR UNCOMPRESSED BALE, TOP, SIDE, AND END VIEWS. 
DENSITY, 12 TO 15 POUNDS PER CUBIC FOOT. APPROXIMATE DIMEN- 
SIONS, 54 BY 27 By 48 INCHES. 


FiG. 2.—STANDARD OR RAILROAD COMPRESSED BALE, SHOWING TOP, SIDE, 
AND END VIEWS. DENSITY, 22 TO 28 POUNDS PER CUBIC FooT. APPROXI- 
MATE DIMENSIONS, 56 BY 28 BY I8 INCHES. 
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3 
Fic. |.—HIGH-DENSITY BALE, TOP, SIDE, AND END VIEWS. DENSITY, 28 To 
40 POUNDS PER CUBIC FooT. APPROXIMATE DIMENSIONS, 59 By 24 By I9 
INCHES. 


FiG. 2.—ROUND BALE, SIDE AND END VIEWS. DENSITY, 28 POUNDS PER 
CUBIC Foot. APPROXIMATE DIMENSIONS, 35 BY 20 INCHES (DIAMETER). 
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GINNER’S COMPRESS BALE, SHOWING TOP AND SIDE OF BALE. DENSITY, 
25 TO 35 POUNDS PER CUBIC FOOT. APPROXIMATE DIMENSIONS, 52 By 25 
BY 20 INCHES. 
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IRREGULARITY OF YARNS. 


The irregularity or the quality of the yarns was determined by 
three methods: By photographing the yarn, testing for evenness on 
a Moscrop single strand tester, and calculating the average deviation 
of the sizings and strengths obtained in the skein-breaking strength 
tests. 


SPINNING TESTS OF CLEVELAND BIG BOLL COTTON OF FIFTEEN- 
SIXTEENTHS-INCH STAPLE. 


The Cleveland Big Boll cotton was compressed into four bales: 
A flat bale, a standard or railroad compressed bale, a high-density 
bale, and a high-density bale compressed while wet. The latter 
bale was made by wetting a flat bale with water from a hose for a day 
and then compressing it to high density in the usual manner. 


PERCENTAGE OF WASTE. 
Table 1 gives the percentage of visible, invisible, and total waste 
obtained from the different types of bales. 


TABLE 1.—Percentage of waste from Cleveland Big Boll cotton of fifteen-sixteenths-inch 
staple; grade, Middling. 


| : High High 
TESTDOOU Sree & 2 eae elie cre ee eee a Sen eo See Flat. |Standard. density. eceaty 


PICKER WASTE.! 
Per cent. | Per cent. | Per cent. | Per cent. 


@pener-breaker motes and. fly sa. . jee denen eect enenesses- 0. 96 1.20 0.98 1.50 
IN SHEN OLeal Gyre cter 8a oie tones Sade amance was ee . 43 02 45 | . 66 
BBO ellavAS Le meme ets tees emery, one eR roe a oe 1.39 1.72 1.43 2.16 
ISTH LEE Gees a RA Be ee aE tne ae ee Sede eT ESS 94 1.02 . 96 1.46 
Rotalavisibleandaunwisibles- sss. scciasesoks ccicc owe ecees <2 2.33 | 2.74 2.39 | 3. 62 
: CARD WASTE.? 
INR Sina Soyo Se ed aot ae ga Rae 2.59 3.00 2. 69 3.17 
Cyilindemandid oftermsthipse ccs. tee canwceek en sacs see le scene eer .70 - 83 69 88 
Ma teslaricehlivarsa setae ace ome Mee OR as ee Rae scence 1.53 1.65 1.19 DAYS 
SWCCDIN OS Samet metres meena acon oo oa ode Suis coc s ce sweaecer eee .10 slit .09 S12 
ER Gfalevisibleeeee ete Ge | eee i ate ean eee et Se aS 4.92 5.59 4. 66 6. 34 
LENT OB se ye we SS Soe DSS SES OS SAIS eS ES Ss ee ee caems ci 3) il .09 = il . 62 
Ropalevisible anGganviSibles. =cSs_ -< s-<hcwecicccc ce ccewcwcs 4.55 5. 68 | 4.81 6. 96 
PICKERS AND CARDS.! 
ANG SIG OB SS FAS a ea a a ee ES 6. 20 7.16 5.98 S127 
PINOT ANER Tay ASTID weer eevee ei es Se kinccLeacaen 58 peta eal 2.06 
Ro balavisiblernadum vistbleses=—.~-2 = Pes 6.78 8.27 | 7.09 10. 33 


1 Based upon net weight fed to bale-breaker. 
a me upon net weight fed to cards. 
3 Gain. 


Referring to Table 1 and comparing the percentages of visible 
waste obtained from the different types of bales, it is seen that the 
flat bale and the high-density bale were practically equal in waste- 
fulness. ‘The standard or railroad compressed bale was about 1 per 
cent more wasty than either the flat or high-density bale, while the 
high-density bale compressed while wet was about 2 per cent more 
wasty. fs 


6 BULLETIN 1135, U. 8. DEPARTMENT OF AGRICULTURE, 


The percentages of visible waste obtained from the bales of different 
compressions were: 


‘ Se Per cent. 
BIgt Pale 26-0 Sc ja 8 a hee Pee Lo ae ely as are ee 6. 20 
Standard or railroad compressed bale._............. apes tae ee eANG 
High-density balers sso me ee eee ee eee 5. 98 
Hrsh-density bale compressedswet= s02 2555s eee 8. 27 


MOISTURE CONDITIONS. 


Table 2 gives the average temperatures and relative humidities 
under which each type of bale was tested. 


TABLE 2.—Average temperatures and relative humidities during the testing of Cleveland 
Big Boll cotton of fifteen-sixteenths-inch staple. 


ype of baless-) <= sos eee Flat. Standard. High density. | High density wet. 
z Rela- Rela- Rela- Rela- 
ae tive Be tive ees tive Rian tive 
ture ee ture, | 2 ‘ia d- | ture eae ture es 
STAGE. 
ea Percent SIPS Wer AOE °F. ~\Per cent. °F._|Per cent. 
iWihen opened= ss. 2-2-2 acsesee 91 57 85 66 83 62 82 57 
nimi Shen WiekKers sashes sees 93 57 89 59 84 56 92 56 
Candee see cua ee sy wee Ace 85 58 87 58 90 —~ 55 90 55 
Drawing frames: 
Oo oraimiShiversceeee sees s- 83 61 85 62 89 57 90 56 
Wd SLAMNSHIVEL lace seeni 87 58 $3 62 7 60 87 56 
Roving frames: = 
2.00 hank intermediate. - - 87 & 87 58 89 57 88 57 
AAO hanike finey see soe ee 88 57 88 57 89 56 90 56 
5:40) hank fine: S222. 22 287 57 88 56 89 55 89 55 
Spinning frame: 
NG SHV AIMS se a eeeecieeis 91 56 91 56 89 55 89 55 
OPEN dns Osea a eese CoS 84 56 84 56 85 57 85 Ba 


Table 3 gives the percentage of moisture regain of the cotton at 
the various stages of the manufacturing process. 


TaBLE 3.—Percentage of moisture regain in the Cleveland Big Boll cotton at the different 
stages of the manufacturing process. 


gh den-|High den- 


t ; Hi 
GM OIG) Gl CC BE geeee BEL Seda SOMME pee! Jee ctes oe aeccededoe oc Flat.” /Standard.|" sity. | sity wet. 


Per cent. | Per cent. | Per cent. | Per cent. 


FROMM Wales ie ates eis sess ses Sarat aseininstere Sat ct alezarasateteeeiete serene 6. 04 7.12 6.95 
Rinisher-pickenlapin as. gee oot orem es eases isis oe eee 4, 82 6.61 6.10 5. 76 
Finisher picker lap during carding........-.-.-.-.------------- 6. 81 7. 00 6. 91 6. 99 
Card: SUVOR 2< ueseenisviec ost cies chectweceslsncteee yee cease ee 6. 82 6. 78 6. 64 6. 46 
Finisher drawing: 

OO STAIMISIV EL eee sallaes cists cierelo © ais sels wersisiee ioe seen eae 7. 35 7. 06 6.15 6.15 

CO CLAMNSV eI ewes acicek corner Geselsee ene eee 6. 67 te2 6. 38 6. 27 
Roving frames: 

2:00 Manik: FOGG Sie season metas ee inaion cin wie ee ec eee 6. 61 6. 55 6. 27 6. 27 

4.40 hank fOr:22)S* ago ees Savas sae hee ease eee cales 5. 99 6. 10 6. 38 6. 33 

540 hanks for 28'S ec oss shea ences enero neem eco cae ces 7.00 6. 84 6. 95 6. 89 
Ring spinning frame: 

AIGA FNig: 1 Oe Seeeweoea aon Fe ay ee eS See SRO CoO SoH team ee tale 6. 67 6. 55 6. 61 6. 55 

PPAR STS fz) ot Wipe te sg neers te dM Bor ee ld SN ch ECR Ve NIN Ne A 6.78 6.78 6. 78 6. 72 

2818S Vans io) sites alg ds a See ee eee Eee 7. 06 7. 00 6. 44 6. 84 
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BREAKING STRENGTH OF YARNS. 


The cotton of each compression was spun into 16’s, 22’s, and 28’s 
yarn with twists equal to 4.25, 4.50, and 4.75 times the square root 
of the number spun. The average breaking strength of these yarns 
are shown in Table 4. : 


TasLe 4.—Breaking strength in pounds per skein of 120 yards of yarn spun from Cleve- 
land Big Boll cotton, fifteen-sixteenths-inch staple. 


| Type of bale. 
| New | = | 
No. ef yarn. | Draper_| Phsia : E 
standard. Flat. 'Standard. High den- High den- 
sity. sity wet. 
| aRER AS CK bY eee sees 2 Hkh 
| Pounds. | | Pounds. | Pounds. | Pounds. | Pounds. 
4. 25 109. 1 101. 2 110.3 94. 
VAS Sb a 5 OR i te lot ag aned  r ved 120 4. 50 107.0 102. 4 107.5 92.0 
| 4.75 106. 8 102.6 107.5 93.5 
Average. - 107.6 | 102.1 108. 4 93. 4 
| 4.25 73.3 (iy une oas 64.7 
DOA SR tate AR es Rehr eh Meee pode Ena nae 87 4. 50 73. 0 | 70.9 74.3 65.7 
4.75 (Quin |atet 21026 73.1 65.0 
| Average... 73.0| 70.7 74.0 65.1 
; | 4, 25 54.7 | 53. 2 54. 5 47.3 
DASA inss TRIE iE Se ca si Scr RPS Ce ete Res ae emg 69 | 4. 50 5Syl! FETE 54. 1 48.0 
4.75 52.4 51.9 54.9 48.0 
| Average. - 53. 4 52.6 54. 5 47.8 


Referring to Table 4 and comparing the breaking strength of the 
yarn spun from the cotton of the different types of bales, it is seen 
that there is practically no difference between the strength of the 
yarns obtained from the flat bale and the high-density ‘bale com- 
pressed under normal conditions. The standard bale produced 
yarns slightly weaker than those produced from either the flat or 
high-density bale compressed under normal conditions, while the 
high-density bale compressed while wet produced yarns about 12 
per cent weaker. 

None of the yarns broke as strong as the new Draper standard. 
This weakness may have been due to the excessive rainfall, which 
delayed the opening of the bolls and the picking of the cotton. 


IRREGULARITY OF YARNS. 


The following figures give the irregularity of the sizings and break- 
ing strengths of the yarns from the different types of bales: 


Sizing Break 
(per cent). (per cent). 
i aeep les oe cee oe a ee ey Ea eee eee 1S Ure 3.72 
Standard or railroad compressed bale........-..------- 1.98 4.30 
Bene aenstim bales yo thas Posen. ee Nee eek Be San 270 4.02 
High-density bale compressed wet. -.-..-..------------- ra ee 4.18 


These figures indicate that there is practically no difference in the 
irregularity of the sizings or strengths of the yarns from the different 
types of bales. 
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The results of the calculations of the irregularity of the yarns are 
verified by tests on the Moscrop single-strand tester. Figure 1 is a 
photograph of a chart made by this tester when breaking 22’s yarn 
spun from cotton compressed to different densities. 

Each dot in Figure | represents the breaking strength of a single 
strand of yarn 12 inches long. The greater the distance these dots 
are from a horizontal line, the more irregular the yarn. 

Plate IV, Figure 1, is from a photograph of 22’s yarn spun from the 
Cleveland Big Boll cotton which shows practically no difference in 
the quality of the yarn spun from the different types of bales. 


MANUFACTURING PROPERTIES. 


There was no noticeable difference in the running of the different 
types of bales. 


Pan SoooOnoOwOEIoo 
BRERA RSA Seawe 
x2 ss Ba eae me 


iefapeteistahalatefatal pape tal fafa 5= PAE EE 
CO a 
‘TTT ig EEE EH EEE ag EEE HEE Eg HH | 


Zz AVERAGE STRENGTH | COUNTS:— AVERAGE 6TRENGTN | COUNTS:>— AVERAGE STRENGTH | COU 


0886 aE fafa 
Riteb ae eo eC ee Deg tcl PN, | 12 
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Fic. 1.—Irregularity of 22’s yarn spun from Cleveland Big Boll cotton compressed to different densities. 


SUMMARY OF TESTS. 


The results of this test indicate that compressing cotton in a dry or 
normal condition does not injure its spinning value. 

Compressing cotton to high density while wet increased the waste 
approximately 2 per cent, and it also caused a decrease in the break- 
ing strength of the yarn of about 12 per cent. 


SPINNING TESTS OF ROWDEN COTTON OF 1-INCH STAPLE. 


The Rowden cotton was compressed into four types of bales: 
A flat bale, a standard or railroad compressed bale, a high-density 
bale, and a round bale. 


PERCENTAGE OF WASTE. 


Table 5 gives the percentage of visible, invisible, and total waste 
obtained from the different types of bales. 
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CLEVELAND BIG BOLL - 15/16" COMPRESSION TEST 
2o*s Yarn JULY 1921 
35¢ 


Fic. 1.—PHOTOGRAPH OF 22’S YARN SPUN FROM CLEVELAND BIG BOLL 
COTTON COMPRESSED TO DIFFERENT DENSITIES. 


RODEN Bs MESOLUN TEST . PRIL 1922 
¢ 


tie ih4 ds 


FiG. 2.—PHOTOGRAPH OF 22’S YARN SPUN FROM ROWDEN I-INCH COTTON 
COMPRESSED TO DIFFERENT DENSITIES. 
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DELTA - 1 1/8" COMPRESSION TEST FEBRUARY 1922 __ 
40's Yarn 
12# (2) 


FiG. I1.—PHOTOGRAPH OF 40’s YARN SPUN FROM DELTA I%-INCH COTTON 
COMPRESSED TO DIFFERENT DENSITIES. 


COMPRESSICN TEST DECEMBER 1921 
50's Yarn 
35+ 354 Yet 


i a 204-3 2] a-: ee: } : 
i] i ~ = 
| i Perret ; 


FIG. 2.—PHOTOGRAPH OF 50’S YARN SPUN FROM WEBBER 49 COTTON COM- 
PRESSED TO DIFFERENT DENSITIES. 
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TABLE 5.—Percentage of waste from Rowden cotton of 1-inch staple; grade, Strict Middling. 


Stand- High 

USUPE Cua a ee ee ee ee oe ee Flat ail density. Round. 
PICKER WASTE.! Per cent.| Per cent. | Per cent. | Per cent. 
Oponerpreaker Mm Obes anGdly <=. = -sec.ccccssceceswenceascacsss 0. 95 0. 77 0. 76 0. 68 
Finisher motes and fly...........-. ee ci ea eee eee ca ~ «89 . 78 ~92 - 81 
CRS INGIN DES Sees 8 ee ee 1. 84 1.55 1.68 1.49 
LUDSTINT DD oo se per eae co a ee ee ee ee ee - 85 46 77 .14 
Euialvismioand i yisible. .. .26-.+..csccacces< hae andes 2. 69 2. 01 2. 45 1. 63 

CARD WASTE.? eee 
LE TESTR CY OSS Stee SEs pe ES as ee 1.85 17s 1. 68 1. 76 
eyiinderand GOner Stumps A. <seece~ so. cecnienecewcececasccsc see wid 81 Atay) 79 
TUDES DUG IE PSE as eS Se Se ag eee ee 2. 50 2. 40 2.35 2. 50 
SER ODES, OSE EE Sere eee ee ee .14 05 . 05 05 
JADE RS ee eee ears 5. 04 4.90 5. 10 
LION RRTIDG oe rs i Anis eS a ee eee ee .13 3.58 . 10 3,32 
Perelpyisiole ang itvisiole 622. So ee ae See oe eee 5. 39 | 4. 46 4. 80 | 4.78 
PICKERS AND CARDS. =a 

ERGtailava Stl @areee eee ne See inci c ee ce Sec cee | 6. $6 6. 49 6. 46 6. 51 
EO tier MISH em eer oa cen ala wean am cai nn eninweicaciot's 98 3.11 . 67 3.17 
TotlevasibleanG. aM ViSDICs 2.52.0 e-acc oan Seesasocecc< 7. 94 6.38 7.13 | 6. 34 


1 Based upon net weight fed to bale-breaker. 

2 Based upon net weight fed to cards. 

2 Gain. 

Referring to Table 5 and comparing the percentages of waste 
obtained from the different types of bales, it is seen that there is 
practically no difference between the amount of visible waste dis- 


carded, the figures being: 


Per cent. 
aap ale sae taser Se es XE aR brite 2 sR TP USFS eo NEE hee, Gee A 6. 96 
Siandard or eatlroad compressed bale. 2.22222. 0.052.202 2 SS 6.49 
fa CTE NO ale Sees Seat e me et ek Le, oooh cies once . 6.46 
Pen ati Re ee” BAe es ap ES ho hee eis Sl Suen ce bane 6.51 


MOISTURE CONDITIONS. 


Table 6 gives the average temperatures and relative humidities 
under which each type of bale was tested. 


TABLE 6.—Average temperatures and relative humidities during the testing of Rowden 
cotion of 1-inch staple. 


yee OF bale. 2 aac ck ak. Flat. Standard. High density. | Round. 
| j 
| 
Relative Relative Relative) Relative 
Se humid- Sorter humid- Tene humid- Fee Dee humid- 
ity. ; ity. E ity. 2 ity. 
STAGE. 
Sai SiGe COnNt-|\, 2 woe <a lhericent.|- «2 Fa. \-Pericent.|. ° Be \Percent 
AR a 67 49 71 50 71 53 70 42 
Finisher picker.............- 76 51 73 54 72 41 74 61 
vere ie See 220037375 73 58 73 61 71 58 74 59 
rawing frames: 
Bo STAM SHVEL. 2225.2 c eae 72 58 73 60 72 59 75 59 
PePRAEUAUVET <5. 6.3. 74 59 74 61 72 60 74 58 
Roving frames: 
4.00 hank fine. ........... 73 59 73 59 73 59 73 59 
4.40 hank fine............ 73 59 73 59 73 59 73 60 
5.60 hank fine... 2.2... - 73 59 72 59 73 59 73 60 
=a 7.23 honk ATIC Ste no, oer 73 60 73 59 7. 60 73 60 
pinningframe: 

NGISS ARMs ss. eee 79 73 74 73 79 73 81 71 
SASS VAT san Fo Cl 72 75 71 77 72 73 72 
Pass Vania mes Cet ae ok 73 7 to 71 73 70 72 69 
78 70 81 73 76 71 


OU SEE): foros S ects oc es wc 81 73 
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_ Table 7 gives the percentage of moisture regain of the cotton at 
the various stages of the manufacturing process. 


TABLE 7.—Perceniage of moisture regain in the Rowden cotton at the different stages of 
the manufacturing process. 


‘Tyne of bale? . 2520 i ee a ee ee et ee Flat. ‘Standard! — 


ensity. Round. 


Per cent. Per cent.| Per cent. | Per cent. 


Bron Dales os aes ee ee a ee ee 5. 76 | 5. 43 | 5. 63 4, 42 

Brom’ bale-treakes.. © 37. 20.7 an eee 5. 54 | 5.26 | 5.55 4.60 

inisher picker, lapis Fors el son ee ee eee 5. 57 | 5. 65 | 5. 26 5. 26 

anisher picker lap duringicardine. >= = 25 ee ee i 5. 19 } 5. 57 | 4.90 5. 50 

Gard slivers 22. Ses ee ae oe = ee eee eee i 5. 32 | 3. 57 | 4.95 5. 82 

53 grain finisher drawing. ...-......---- QO Ce OPE! | 5.65] 5.85 4.79 6. 04 

eran tiisher Gra wine. = 6 soe a ee ee 5. 82 | 5.87 5.45 5.79 
Roving frames: re | 

5. 76 | 5. 81 | 5. 09 5. 4 

6.10; 610] 6.43 6. 38 

6.43} 6.49] 6. 49 5.76 

3. 93 | 6.15 | 5. 09 6. 10 

6, 49 5. 59 | 6.78 6. 49 

7.35 7.18 | 7.70 7. 06 

6. 66 6. 89 | 6.3 5.4 

6.72 6.38| 6.72 | 6.72 

i i 


BREAKING STRENGTH OF YARNS. 


The cotton of each compression was spun into 16’s, 22’s, 28’s, 
and 36’s yarn with twists equal to 4.25, 4.50, and 4.75 times the 
square root of the number spun. The average breaking strengths of 
these yarns are shown in Table 8. 


TABLE 8.—Breaking strength, in pounds, per skein of 120 yards of yarn spun from Rowden 
cotton, 1 inch staple. 


Type of bale. 
New =< 
No. of yarn- Draper Pwist 


standard} ™u!tpher. High 


ensity. 


| 
| 
| Flat. |Standard.| d 


Pounds. | Pounds. | Pounds. | Pounds 

f £25] 108) 13 | 141.9 

diction Pt ed ee ib. | eae 4.50 ISR 81> 1428 oe 
| 4.75) 17) 7-0.) -rs 


—————_—_ ——_|____. 
Average..| 134.4 14.4] 1391) 1310 


j 4.25 92.0 99.4, 949 87.3 
Dae RP ee Sen og eae eae oR 7 ee 4. 50 92.7 7.5 94.1 89.3 
| || 475) 89.9 94.9 95.7 | 87.3 
| | Average! 91.5 97.3| 94.9] 88.0 
j SS 
J 4.25 68. 0 ue 70. 3 63.3 
Fo cia Ae TR De fx Ne ae a Was 2 Gents 4.50 67.4 72.9 71.3 64.4 
| 4.75 65.7 70.8 68.0 63.7 
| Average... 67.0| 722| 69.9] 63.8 
| 4.95 48.3| 51.0 50. 6 | 44.2 
al i ne gee See SS Se eee 4.50 7.6} 50.9 50. 5 | 46.2 
ees 7.0| 507) 49.5| 487 
Average... 47.6 | 50.9 | 50.2 | 45.4 


Thnk + 


SPINNING TESTS OF COTTON. Jil 


Referring to Table 8 and comparing the breaking strength of 
the yarn spun from the cotton of the different types of bales, 
it is seen that the strongest results were obtained from the 
standard bale, followed in order by the high density bale, flat bale, 
and round bale. 

All the 16’s and 22’s yarn broke stronger than the new Draper 
standard. All the 28’s yarn, with the exception of that spun from 
the round: bale, broke practically as strong as the standard strength 
for this number. The 36’s yarn spun from all the types of bales was 
weaker than the standard strength for this number. 

On an average, the yarns spun from the round bale were about 
7 per cent weaker than the yarns spun from the other types. 


IRREGULARITY OF YARNS. 


The following figures give the irregularity of the sizings and break- 
ing strengths of the yarns from the different types of bales: 


Sizing Break 
(per cent). (per cent). 


SE eiteg oil OP ames ak tt Ce eee NS tee 2 Ae ore race 1. 98 4.15 
Standard or railroad compressed bale..........--.----- 1.93 3. 87 
oh densi vabalen s.r. sae eee ee ah tetas al 1 il SHY 
Evo una Ogden eens. a Camere ee hel Nee ced Bo les 2. 22 4. 66 


These figures indicate that there is practically no difference in the 
irregularity of the sizings or strengths of the yarn spun from the 
first three types of bales but the yarn from the round bale was 
shghtly more uneven. , 

The results of the calculations of the irregularity of the yarns 
are verified by tests on the Moscrop single-strand tester. Figure 
2 is a photograph of a chart made by this tester when break- 
ing 22’s yarn spun from the Rowden cotton compressed to different 
densities. 


Ea Noe smecunn (Ben EA 
MUNI CIDI TICINO [o Tio] ts [90 [7s | ao Fa] coves [eo Tes [e3/ 45) 70] 78] 80] DUOMO OoOmoOoMAae DOWORODOOOOOaaDo a 
SS ea (DOD OG 0 
QPCR EE EEEEEEEEC CECE EE COE se 
inmate steer) - fa EECCA Cee 
seesauaereesasaed (4 GSnEEHEEEECCC ceo (evoec ;aeesbuaenel/ceneaece 
see FEE EC EH EHEC Hn poi tatoo toto det tata] 
y PREER EEE ECEEEEE Er ee 
me D ise ett !_ ig’ v OC, Ges SSaes 
PERCE ECE eH ALGAE Meme Segre 
Aor aenannareyae rare a fp saetel ag IS Sears te as ahd 
Pepe et Peet te] 2 An eon aD Sal eit 
AER EEE eee Peel eet tt Po CPt | 12 
POPE En faa a hata 1] 
e CO oo 1 BEESES 005035 


Oi Peo neo eee seo = 
ale [elated er SS eee.” ee 
a(eeisjesiaeteaieieisets) 4 (el ean eeeeieiet | 4 eee eee inle Ph Pe er ener] 4 


Fic. 2.—lrregularity of 22’s yarn spun from Rowden 1” cotton compressed to different densities. 


Each dot.of figure 2 represents the breaking strength of a single 
strand of yarn 12 inches ine. The greater the distance these dots 
are from a horizontal line, the more irregular the yarn. 

Plate IV, Figure 2, is from a photograph of 22’s yarn spun from the 
Rowden cotton which shows practically no difference in the quality 
of the yarn spun from the different types of bales, 
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MANUFACTURING PROPERTIES. 


There was no noticeable difference in running the rectangular bales. 
A mill attempting to run round bales continuously must use special 
opening equipment. 


SUMMARY OF TESTS. 


The results of this test show that compressing cotton does not 
affect the amount of waste discarded in the manufacturing process. 
On an average, the yarn spun from the round bale was about 7 per 
cent weaker than that spun from the other’ types of bales. 


SPINNING TESTS OF DELTA COTTON OF 1 1-8 INCH STAPLE. 


The Delta cotton was compressed into three types of bales: A flat 
bale, a standard or railroad compressed bale, and a high-density bale. 


PERCENTAGE OF WASTE. 


Table 9 gives the percentage of visible, invisible, and total waste 
obtained from the different types of bales. 


TaBLE 9.—Percentage of waste from Delta cotton of 14 inch staple; grade, Middling. 


| High 

ihype of bale-cissgets2 522425 cod SSE a San Ca ee eee Flat. (Standard. density. 

PICKER WASTE.! Per cent. | Per cent. | Per cent. 
Opener-breaker motes and fly =< == Sa ee os ee eee 1.00 0.95 0. 86 
intermediate aotes anditly.,. © 225 6-ee Sed oe Pe ee ee eee eee -93 1.17 1.16 
Rinisher mbtesiand yt Seek ee oe ee ee ee ee eae 58 “94 | 76 

Oba WISUDICN 32 oe et ee Se a RS ee eee ee ee ee ee iL 3.06 Qual 
Trassatstd 0} Pe ers oe at Oe out Ses shakes Ae EACES Ue Sie oR oe ees eh poe ee 1.29 1.46 1. 26 
Total visible and LVAISIDIC. cao ae an eee ee ee eee 3.80 | 4.52 4.04 

CARD WASTE.? | 

HLA LISLTIpS-oe hee ee aS ec Se ee ee ee el pe 2. 63 2.58 | 2.81 
Gylinder,andidofier str pose = eee a ee ce eee te ace e ees 1.10 ia 122 
Motesimmnak: fly cons san secs Se ae ae Ca wie owe oa oe Se eee ee eee eteeee 2.04 1.99 | DAT, 
Siyee Di Gs eo eben ts oben ta. Si ee ee ee th Se ee eee .10 12 | . 08 
otal vasiple==- 2 = SES aes ae RRS beat oes POS A AEA BE SOBA yO 5.87 5.81 6. 28 
(nwisibles S752 ee ee ee ee SR eee se eee eee a eee 1.50 1.08 1.34 
Rotal-visiblie:and iw wisible. = s-. 5. see ee ee ee eee eee 7.37 6.89 7.62 

PICKERS AND CARDS.1 

MOtaVISIDIG 5. 2< = oo oe oe Bay see ete base eek een Cee See 8.15 8. 61 8.81 
Totalinvisible 23323 -e ses Se PORE Lee eos oes wie men eee ane 2.74 2.49 2.00 
'Totalvisiblie-andiunwasible: ae. ee cee te eee oan Ca eee aoe 10. 89 11.10 11.36 


1 Based upon net weight fed to bale-breaker. 
2 Based upon net weight fed to cards. 


Referring to Table 9 and comparing the percentages of waste 
optained from the different types of bales, it is seen that there is 
practically no difference between the amount of visible waste dis- 
carded, the figures being: 


Per cent. 
Patcbales 2.300 25.2 obs eee ee ee eee 8.15 
Standard’ or-railroad compressed bale-=-—-- 2352222. -- 52 ae ee 8. 61 
High-density bale 3 -— 422 eee ee 8.81 


| : 
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MOISTURE CONDITIONS. 


Table 10 gives the average temperatures and relative humidities 


under which each type of bale was tested. 


TaBLE 10.—Average temperatures and relative humidities during the testing of Delta 
cotton of 14-inch staple. 


Myperen baleseces | sSsetesi. tence ne cen Flat. 
Mom-= Bae 
perature. midity 
STAGE °F. Per cent 
Wihleniop en ede aa ese ecaeciescinccisicd melee 74 
Finisher picker es 72 51 
(CDT te spent etre fae ae | cata se ara ctok 72 60 
Drawing frames, 50 grain sliver............ 76 61 
Roving frames: 
G:G6yhamike him etinames: oes see sea cee 68 55 
SOOhankeeeelkatrain eases s--eec cae 72 56 
Piensa nike yaAckstramess o= <sseeeeecee ee 72 54 
Spinning frame: : 
SOS RY AEM oats, acs cae sn oe coisas cic ocieinae 69 63 
AAAS Wale Soe GES aS SES ee res eee 75 65 
DORSPV ATMA os eeepc ei Recs sisi cel averersrante aie 72 69 


Standard. High density. 
Tem- Bere Tem- elaine 
perature. midity perature. midity 


73 50 66 

72 45 72 50 
66 54 70 59 
61 58 72 60 
70 58 70 58 
70 58 70 57 
72 55 73 54 
74 68 69 63 
77 68 79 65 
79 64 75 64 


Table 11 gives the percentage of moisture regain of the cotton at 
the various stages of the manufacturing process. 


TasLe 11.—Percentage of moisture regain in the Delta 14-inch cotton at the different 
stages of the manufacturing process. 


Finisher picker lap 
Finisher picker lap during carding 
Card sliver 
Finisher drawing sliver 
Roving frames: 


6:66 hanikesitin eyiram Cy nee seer a cone cece sacks. ene 
RO Omamike a Acker 6 7a oe Se wie Hossa oeistarsls see ciseeeiets 
11.11 hank, Jackman e eyo ane ae oe eee ee en rorya es ere 


Ring spinning frame: 


SOAS Py cists eee tees hte ke meses A 8 ES ee ees : 
HOV Koy Nv einen hase WOE 2 2 ne ag a Dl aN a oe Le eee Beg 
ORS ey ITO ea Sick ee Re Bile Bel hh eras beste de Re A 


sscesnoasn Flat. |Standard. even 


ensity. 


Per cent. | Per cent. | Per cent. 


pitas ane 5. 95 7.08 6. 26 
sieeeremctsaie 6. 22 6. 59 6. 04 
socmee reas 5. 47 5. 43 6. 04 
Beet ninie 5. 63 3. 23 5. 71 
Suess sete 5. 70 4, 88 5. 59 
eh pemciccies 6. 58 5. 18 5. 87 
Sesh nsaeiie 5. 04 5. 93 5. 37 
=AaesbseAe 6. 38 6. 32 6.38 
Bealeasevesis 5. 76 6. 10 6. 26 
Eo bonanec 5. 26 6. 10 3. 31 
Salasteicre che 5. 48 6. 55 5. 70 
bijedatnintgat 5. 65 6. 32 6. 32 


BREAKING STRENGTH OF YARNS. 


The cotton of each compression was spun into 30’s, 40’s, and 50’s 
yarn with twists equal to 4.25, 4.50, and 4.75 times the square root 
of the number spun. The average breaking strengths of these yarns 


are shown in Table 12. 


Referrmg to Table 12 and comparing the breaking stren 


oth of 


5 


the yarn spun from the cotton of the different types of bales, it is 
seen that there is practically no difference between the strength of 
the yarns spun from the different types of bales. ; 
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TABLE 12.—Breaking strength in pounds per skein of 120 yards of yarn spun from Delia 
cotton, 14-1nch staple. 


Type of bale. 
New a 
No. of yarn. |_draper a Ti : : 

| Standard. | Flat. |Standara| High 

| density 

Pounds. | Pounds. | Pounds. | Pounds. 
| if 4.25 5|" 58 43.5 
5 | Se a SRE EO” Rie dpe Meine Seems eT | ot 4.50 51.6 51.3 48.6 
| 4.75 49.6 49.1 47.3 
| Average. 30.6 | a0. 7 48.1 
{ 4.25| 34.0 35.5 | 32.7 
MISE 3 a so BF ane a aS ee eg REN Ne 48 4.50 | 33.6 35.0 32.7 
4.75 | 30. 8 34.1 a2. 2 
Average 33.8 34.9 | 32.5 
i 4.25| 23] 243] 23.6 
RUNS wry aie ale eee en oe ae ae ee 39 | 4.50 | 24.3 24.3 23.2 
| 4.75.) 2A 0 SG 2B.0 
| | Average__| 24.3 24.1 23.3 


None of the yarns broke as strong as the new Draper standard. 
This weakness is probably due to the excessive rainfall which delayed 
the opening of the bolls and the picking of the cotton. 


IRREGULARITY OF YARNS. 


The following figures give the irregularity of the sizings and break- 
ing strengths of the yarns from the different types of bales: 


Sizing Break 
(per cent). (per cenit.) 
Map hale. 225. a se i eS a eee 2. 06 4.53 
Standard or railroad compressed bale.........________. 1 85 5.18 
Hish-densitysbale<- 222 <) 0 eee ee 5. 18 


These figures indicate that there is practically no difference in the 
irregularity of the sizings or strengths of the yarns from the different 
types of bales. | 


CEES 
SS ss 2a = ae Sel alse Ss a = 


Sees 
WISE IAL CARB 
= a 


mw Hw UD Sy ao R 


Fie. 3.—Irregularity of 40a yarn spun from Delta 12” cotton compressed to different densities. 


The results of the calculations of the irregularity of the yarns are 
verified by tests on the Moscrop single-strand tester. F igure 3 isa 
photograph of a chart made by this tester when breaking 40’s yarn 
spun from cotton compressed to different densities. - 

Each dot on Figure 3 represents the breaking strength of a single 
strand of yarn 12 inches long. The greater the distance these dots 
are from a horizontal line the more irregular the yarn. 


SPINNING TESTS OF COTTON. 15 

Plate V, Figure 1, is from a photograph of 40’s yarn spun from the 
Delta 1$-inch cotton which shows practically no difference in the 
quality of the yarn spun from the different types of bales. 


MANUFACTURING PROPERTIES. 


There was no noticeable difference in the running of the different 

types of bales. 

: : SUMMARY OF TESTS. 

The results of this test show that compressing cotton does not 
injure its spinning value. 


SPINNING TESTS OF WEBBER 49 COTTON OF 11 INCH STAPLE. 


‘The Webber 49 cotton was compressed into four bales: A flat bale, 
a standard or railroad compressed bale, a high-density bale, and a 
high-density bale compressed in a wet condition. The latter bale 
was made by wetting a flat bale with water from a hose for a day 
and then compressing it to high density in the usual manner. 


PERCENTAGE OF WASTE. 


Table 13 gives the percentage of visible, invisible, and total waste 
obtained from the different types of bales. 


TaBLE 13.—Percentage of waste from Webber 49 cotton of 11-inch staple; grade, Middling. 


. High 
High : 
STL VsCLOlSD all © ment eas ey est eee eae see oe Flat. | Standard 2 density 
ie ; ESS wet. 

PICKER WASTE. ? Per cent.| Per cent. | Per cent. | Per cent. 
Opener-breaken moesiand flyja sss -e see ee Se ee sles tee eee “0.75 0. 74 0.78 0. 85 
Intermediate;motesan Gifliy os noe see oes sec ce scene boemince 74 . 81 - 67 ~15 
ERITH SH CTEM OLCS AM Ogi eae = erie oro nya a eS oie wists Sram wee .49 . 56 . 86 . 87 
ADO ya 0) Ei ac le a Spee ae 1.98 2a: 2.31 2.47 
NTEVASUD) Osetia cn gescrs Ses Se She ee 2.13 133 2. 36 
otalavisible andunivisible.2. 22 sess ace sees oe ceet ee eeee 3.73 4, 24 3. 64 4, 83 

CARD WASTE. 2 | 
BUIREISUEN SS cles 5. Re = et ek et tse Siseisy aspen es eink ee 2.95 2.93 3. 27 3. 85 
Cylmderandid oiler StripSe es sae ta. Sloan wee cease bc eee cane 1.08 1.10 1e22 120 
WIGUES ENG Ties Saree ee ee ce re ae Aes ee eee ee ee 1.68 1.63 13 1.78 
Swe Dil Seyye Peeks at tog enclose amie ah een eines ete ec cccsaees = . 06 - 10 - 10 05 
ibciatnuictniet eee rs nee ae ey 5.16 6.32 6. 88 
Serva ST) @spaetawe eet oie ye eS ee : arco Bi is - 42 41.12 
Rotakvisibleandanvisibles=. ae. ajc ccseewecccwcasecen es 5. 42 6. 53 6. 74 5. 76 
PICKER AND CARDS, 1 
ANGOUED WORM ODES aed a Bee a er 7. 54 7.62 8. 40 9. 02 
ANGUS TORTA RYO) Sa) SOS he cate oe ee ne rR EI Pe a Ree a 1. 41 2. 87 1. 74 1. 29 
oralvisibiownd invisible........:..5..0s.vsesseces-cee- 8.95/ 10.49! 1014| 10.31 
; COMBER. 3 
MSI EESE ENON oe ee ln = oo soe acne nt esaereecacabenaassct 16.72 16. 68 15. 83 16. 92 
RPEVTSEO LORY ASEO™ tes JEN ts Seok as unio ae eh eae ee eR Ee EE eRe .32 4.34 1.10 353) 
Ratalvictble.and invisible:: .o.)....4.2...0d<sceiesnxt vere 17.04) 16.34] 16.93| 17.45 
PICKER, CARDS, AND COMBER 1! 

OEAlEVISIDIOSWASLEL ss oe ees. Laue cele s 22.78 22. 54 22. 63 24. 20 
SROEALINWISHeNWASte see} <a ck etc eon hac zane e ee ee eee Te 1.70 2. 57 2.73 LiCl 
MotalavaStD ean G MM VASIDlersacecns So occ sae cece oe cenccee ee 25. 97 


24. 48 | 25.11 


25. 36 | 


1 Based upon net weight fed to bale-breaker. 
2 Based upon net weight fed to cards. 


3 Based upon net weight fed to comber, 
* Gain. 
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Referring to Table 13 and comparing the percentage of waste 
obtained from the different types of bales, it is seen that there was 
peicuealy no difference in the amount of visible waste discarded 
rom the flat, standard, and high-density bales compressed in a dry 
or normal condition, while the high-density bale compressed in a 
wet condition was about 2 per cent more wasty. The percentages 
nan waste obtained from the different types of pales were as 
ollows: 


Per cent. 
Flat bale....... fie Taste. als tial. OUR tio ne ee eee eR 22.78 
Standardior railroad compressed bales: 2. eee ee ee eee 22.54 
Gieh-density bale. ns baet 2508 aes eet er ene cr 22.63 
High-density bale compressed’ wet... -<: s282- 01s. 32% - ma de eee 24. 20 


MOISTURE CONDITIONS. 


Table 14 gives the average temperatures and relative humidities 
under which each type of bale was tested. 


TaBLe 14.—Average temperatures and relative humidities during the testing of Webber 49 
cotton of 14 inch staple. 


. : High densit 
Type ObDaleset ewe me ons Flat. Standard. High density. dcanpressea oes 
Temper- Relative Temper- Relative Temper- Pelle Temper- Relative 
ature ity. ature. ity. ature. ity. ure. a 
STAGE. 
IBS WeGe GAMA (OUI AGP Capel) O78)” EGP egitim C185. War Gane: 
Wihenvopenediae wen aae eee 75 51 71 40 87 58 83 64 
iMmiSherpickeraesss- esses e 75 44 73 46 83 63 87 58 
COBIOLAR ESR ee ee ee Renee 76 56 70 51 79 59 82 61 
Comber 345499. 52 S55. ee 73 54 78 57 71 oD 22 58 
Drawing frames: -- 222225). 2: 70 52 75 57 66 51 82 55 
Roving frames: 

Wed0 Damiken time eee eee 72 56 71 55 71 55 72 56 
LOO anks | ackes sees 72 58 72 58 71 57 72 BY OS 
200 Wamike | ackes ee oe cone 72 58 72 57 71 57 72 57 

Spinning frame: 
AQ Sayan ey. eves Lee 7 74 66 74 66 75 73 75 73 
OOMS VOM a hrenier eret ae e 70 65 70 65 74 67 74 67 


60S yarns a See 2 72 68 72 68 72 69 72 69 


Table 15 gives the percentage of moisture regain of the cotton at the 
various stages of the manufacturing process. 


TABLE 15.—Percentage of moisture regain in the Webber 49 cotton at the different stages of 
the manufacturing process. 


: High 
5 Stand- High & 
Ty pe of bale IR SACI OCS aS OCIS OO IO OOO SOD COO OOO CTO MORO OOO Flat. ard. density. dem iNe 
SARIS OE IUDA Sr Per cent. | Per cent. | Per cent. | Per cent. 
LD) ROT a Gb] Skene tied ee Ne ae Sen EN ede OP a 6. 36 Ue 15) 7.07 7. 74 
Minisherpickerapss-seees- coe se Ah a eS A 8 A ae ae oe 4.17 Snot 6. 67 6. 27 
Hinisherpickerlap Gunineicardingss sss seen eeeeee ace ee See 6. 06 5. 53 7.79 tee 
CanGishiviermass samnets pes rs Mis 3, kts ick cls epee teisiavehee nen SE EL 5. 78 5. 40 6. 84 6. 85 
@OMUDCIISTI ie eee ee ee ic ean: hae aL Re ee as eae yy iat 2 ail 5. 80 5. 73 6, 24 
Himpsher dre wil SSUVCK< aisorccclersmainsiee oars ew clos erences Celera atlaeane 5, 54 6.15 5. 59 6. 21 
Roving frames: 
TeoO AMT Ce ee ei ate 7 OR ates ae Se aie ee 6.38 6. 67 7.07 7,41 
TOVOO Tarmac key ae eee. Tiere a ae ets a, See ea ee 5. 26 4.98 6.15 6. 21 
EDs OOs Mame Qe ee yh s Miche ce cia cawtclot emicle ae eee eee 5, 87 6, 15 6. 60 6.6 
Spinning frame; 
A (1S aya Ta pets is Se eas Dac Ca ene Ot ae ea ne 6. 44 6. 44 7.30 7.41 
OES AD Thc cy Scene Neoptera mare oy OE a 5. 48 5. 65 5. 48 5. 42 
60'S Varn sectcs Fark oaks Bee et on acoe aula anes Se aoe Bee 5. 98 5. 93 6. 32 6.21 
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SPINNING TESTS OF COTTON, E7 
BREAKING STRENGTH OF YARNS. 


The cotton of each compression was spun into 40’s, 50’s, and 60’s 
yarn with twists equal to 4.00, 4.25, and 4.50 times the square root 
of the number spun. The average breaking strength of these yarns 
are shown in Table 16. 


TABLE 16.—Breaking strength in pounds per skein of 120 yards of yarn spun from Webber 
; 49 cotton, 14 inch staple. 


| Type of bale. 


New F 
. Twist 
No. of yarn. Draper Maer . 
standard. zaliiplier- Flat Stand- | High Pasa 
2 ard. | density. |. = 
wet. 
Pounds. Pounds. | Pounds. | Pounds. | Pounds. 
4.00 Abed 45h 715) (ABT 47.0 
AOS ae ree tess Soe ee ee 61 4.25 45.3 | 47.0 | 46.0 46.0 
4.50 44.2 45.7 45.7 | 46.2 
Average.. 44,6 | 46.1 46.1 46. 4 
4.00] 35.0 36.5 36.4[ 34.5 
ee ee ee ee ee ee 48 4,25 35. 0 30.3 34.7 33. 8 
4.50 34. 0 34.7 34.6 33. 2 
Average.. 34.7 35.5 35.2 | 33.8 
= ——————_—S 
4.00 25.9 | 26. 3 25.8 | 25.9 
GOS Soa. cane! Se cwas a Sudse dent esooess ste. 39 4.25 24.8 25.9 29.9 24.9 
4. 50 25.5 | 25. 6 24.8 24.5 
| Average..| 25.4 | 29.9 25. 4 25. 1 


Table 16 shows that there is practically no difference between 
the strength of the yarns spun from the different types of bales. 
None of the yarns broke as strong as the new Draper standard. 


IRREGULARITY OF YARNS. 


The following figures give the irregularity in the sizings and break- 
ing strengths of the yarns spun from the different types of bales: 


Sizing Break 
(per cent). (per cent). 
eae Se ee ae se oa a A 1. 92 5. o1 
Standard: or railroad compressed bale....-.-.-..-.---.--- 2.02 4.96 
PiteireecH Seay Ot ots = 2s a es 82 2 Se ee 1. 98 4.73 
Hich-density bale compressed wet... -:......-.--.------- 2.00 4. 68 


These figures indicate that there is practically no difference in the 
irregularity of the sizings or strengths of the yarns from the different 
types of bales. 

The results of the calculations of the irregularity of the yarns are 
verified by tests on the Moscrop single-strand tester. Figure 4 is 
a photograph of a chart made by this tester when breaking 50’s yarn 
spun from cotton compressed to different densities. 

Each dot in this figure represents the breaking strength of a single 
strand of yarn 12 inches long. The greater the distance these dots 
are from a horizontal line, the more irregular the yarn. 
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Plate V, Figure 2, is from a photograph of 50’s yarn spun from the 
Webber 49, 14 inch cotton which shows practically no difference in 
the quality of the yarn spun from the different types of bales. 


MANUFACTURING PROPERTIES. 


There was no noticeable difference in the running of any of the 


bales. 
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Fia. 4.—Irregularity of 50’s yarn spun from Webber 49 cotton compressed to different densities. 
SUMMARY OF TESTS. 


The results of this test show that compressing cotton in a dry or 
normal condition does not injure its spinning value.« 

Compressed cotton to high density while wet increased the waste 
approximately 2 per cent, but did not materially affect the breaking 
strength. 

CONCLUSIONS. 


All of these tests showed that compressing cotton to standard or 
high density when in a dry or normal condition is not injurious to 
its spinning value. 

Compressing wet cotton to high density either increases the per- 
oe of waste or reduces the breaking strength of the yarn, or may 

Oo both. 

Compressing cotton into a round bale with a hard core reduces 
the strength of the yarn about 7 per cent. If the round bale were to 
be run continuously in a mill, special opening equipment would be 
required. 
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